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Course Standards 

Course Code: 304521 

Course Name: Chemistry I 

Grade Level: 9-12 

Upon course completion students should be able to: 

 

• HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements 

based on the patterns of electrons in the outermost energy level of atoms. [Clarification 

Statement: Examples of properties that could be predicted from patterns could include 

reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with 

oxygen.] [Assessment Boundary: Assessment is limited to main group elements. 

Assessment does not include quantitative understanding of ionization energy beyond 

relative trends.] 

 

• HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical 

reaction based on the outermost electron states of atoms, trends in the periodic table, and 

knowledge of the patterns of chemical properties. [Clarification Statement: Examples of 

chemical reactions could include the reaction of sodium and chlorine, of carbon and 

oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to 

chemical reactions involving main group elements and combustion reactions.] 

 

• HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure 

of substances at the bulk scale to infer the strength of electrical forces between particles. 

[Clarification Statement: Emphasis is on understanding the strengths of forces between 

particles, and not on naming specific intermolecular forces (such as dipole-dipole). 

Examples of particles could include ions, atoms, molecules, and networked materials 

(such as graphite). Examples of bulk properties of substances could include the melting 

point and boiling point, vapor pressure, and surface tension.] [Assessment Boundary: 

Assessment does not include Raoult’s law calculations of vapor pressure.] 

 

• HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a 

chemical reaction system depends upon the changes in total bond energy. [Clarification 

Statement: Emphasis is on the idea that a chemical reaction is a system that affects the 

energy change. Examples of models could include molecular-level drawings and 

diagrams of reactions, graphs showing the relative energies of reactants and products, and 

representations showing energy is conserved.] [Assessment Boundary: Assessment does 

not include calculating the total bond energy changes during a chemical reaction from the 

bond energies of reactants and products.] 

 

• HS-PS1-5. Apply scientific principles and evidence to provide an explanation about the 

effects of changing the temperature or concentration of the reacting particles on the rate 

at which a reaction occurs. [Clarification Statement: Emphasis is on student reasoning 

that focuses on the number and energy of collisions between molecules.] [Assessment 

Boundary: Assessment is limited to simple reactions in which there are only two 
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reactants; evidence from temperature, concentration, and rate data; and qualitative 

relationships between rate and temperature.] 

 

• HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions 

that would produce increased amounts of products at equilibrium.* [Clarification 

Statement: Emphasis is on the application of Le Chatlier’s Principle and on refining 

designs of chemical reaction systems, including descriptions of the connection between 

changes made at the macroscopic level and what happens at the molecular level. 

Examples of designs could include different ways to increase product formation 

including adding reactants or removing products.] [Assessment Boundary: Assessment is 

limited to specifying the change in only one variable at a time. Assessment does not 

include calculating equilibrium constants and concentrations.] 

 

• HS-PS1-7. Use mathematical representations to support the claim that atoms, and 

therefore mass, are conserved during a chemical reaction. [Clarification Statement: 

Emphasis is on using mathematical ideas to communicate the proportional relationships 

between masses of atoms in the reactants and the products, and the translation of these 

relationships to the macroscopic scale using the mole as the conversion from the atomic 

to the macroscopic scale. Emphasis is on assessing students’ use of mathematical 

thinking and not on memorization and rote application of problem-solving techniques.] 

[Assessment Boundary: Assessment does not include complex chemical reactions.] 

 

• HS-PS1-8. Develop models to illustrate the changes in the composition of the nucleus of 

the atom and the energy released during the processes of fission, fusion, and radioactive 

decay. [Clarification Statement: Emphasis is on simple qualitative models, such as 

pictures or diagrams, and on the scale of energy released in nuclear processes relative to 

other kinds of transformations.] [Assessment Boundary: Assessment does not include 

quantitative calculation of energy released. Assessment is limited to alpha, beta, and 

gamma radioactive decays.] 

 

• HS-PS3-1. Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) and energy 

flows in and out of the system are known. [Clarification Statement: Emphasis is on 

explaining the meaning of mathematical expressions used in the model.] [Assessment 

Boundary: Assessment is limited to basic algebraic expressions or computations; to 

systems of two or three components; and to thermal energy, kinetic energy, and/or the 

energies in gravitational, magnetic, or electric fields.] 

 

• HS-PS3-3. Design, build, and refine a device that works within given constraints to 

convert one form of energy into another form of energy.* [Clarification Statement: 

Emphasis is on both qualitative and quantitative evaluations of devices. Examples of 

devices could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and 

generators. Examples of constraints could include use of renewable energy forms and 

efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to 

total output for a given input. Assessment is limited to devices constructed with materials 

provided to students.] 
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• HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of 

thermal energy when two components of different temperature are combined within a 

closed system results in a more uniform energy distribution among the components in the 

system (second law of thermodynamics). [Clarification Statement: Emphasis is on 

analyzing data from student investigations and using mathematical thinking to describe 

the energy changes both quantitatively and conceptually. Examples of investigations 

could include mixing liquids at different initial temperatures or adding objects at different 

temperatures to water.] [Assessment Boundary: Assessment is limited to investigations 

based on materials and tools provided to students.] 

 

• HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into 

stored chemical energy. [Clarification Statement: Emphasis is on illustrating inputs and 

outputs of matter and the transfer and transformation of energy in photosynthesis by 

plants and other photosynthesizing organisms. Examples of models could include 

diagrams, chemical equations, and conceptual models.] [Assessment Boundary: 

Assessment does not include specific biochemical steps.] 

 

• HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, 

hydrogen, and oxygen from sugar molecules may combine with other elements to form 

amino acids and/or other large carbon-based molecules. [Clarification Statement: 

Emphasis is on using evidence from models and simulations to support explanations.] 

[Assessment Boundary: Assessment does not include the details of the specific chemical 

reactions or identification of macromolecules.] 

 

• HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process 

whereby the bonds of food molecules and oxygen molecules are broken and the bonds in 

new compounds are formed resulting in a net transfer of energy. [Clarification Statement: 

Emphasis is on the conceptual understanding of the inputs and outputs of the process of 

cellular respiration.] [Assessment Boundary: Assessment should not include 

identification of the steps or specific processes involved in cellular respiration.] 

 

• HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative 

criteria and constraints for solutions that account for societal needs and wants. 

 

• HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 
 

• HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized 

criteria and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 
 

• HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a 

complex real-world problem with numerous criteria and constraints on interactions within 

and between systems relevant to the problem. 
 

Standards marked with an asterisk (*) integrate traditional science content with engineering. 
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